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a _ are transmitted herewith (required only if not transmitted by the International Bureau). 

= ~'h. _ have been transmitted by the International Bureau, 
-c _ have not been made; however, the time limit for making such amendments has NOT expired, 
d. X have not been made and will not be made. 

8 ~ _ A translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371(c)(3)). 
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DOCKET NO.: CC-3184 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of: 

Brian FIELDS 

International Application No.: PCT/GB99/03899 

International Filing Date: 24 November 1999 

For: SMALL DL^ETER CAN END WITH LARGE OPENING 

Assistant Commissioner of 
Patents & Trademarks 
Washington, DC 20231 

Sir: 

PRELIMINARY AMENDMENT 

Prior to examination of the above-referenced patent application, please make the 
following amendments and consider the following remarks. 

In the claims: 

Please amend claims 3-5 as follows: 

3. (Amended) An easy open can end according to claim 1, wherein the aspect 
ratio of the opening is about 1 .5 
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PATENT 


4. (Amended) An easy open can end according to claim 1 , wherein the centre 
panel lies below the level of the outer circumference of the end and the side wall, between the centre 
panel and said outer circumference, is inclined at an angle of between 20° and 60° to the plane of the 
end panel. 

5 . (Amended) An easy open can end according to claim 1 , wherein the tear panel 
further comprises a bead which substantially follows the periphery of the score and the nose portion 
of the tab. 
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REMARKS 


Early consideration and allowance of the above-referenced patent application is 
respectfully requested. 

Claims 3-5 have been amended. 

The claims have been amended to remove multiple dependencies and to otherwise 
conform with U.S. claim practice. No new matter has been entered. None of the amendments 
'**^^ change the scope of any claim, nor are any amendments submitted for reasons of patentability. 

Q 

Z Attached hereto is a marked-up version of the changes made to the claims 


by the current amendment. The attached page is captioned " Version with markings to show 
changes made. " 


WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS 
One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
(215)568-3100 


Respectfully submitted, 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the claims: 

Claims 5-8 have been amended as follows: 

3 . (Amended) An easy open can end according to claim 1 [or claim 2], wherein the aspect ratio 
of the opening is about 1.5. 

4. (Amended) An easy open can end according to [any one of] claim[s] 1 [to 3], wherein the 
centre panel Hes below the level of the outer circumference of the end and the side wall, between the 
centre panel and said outer circumference, is inchned at an angle of between 20° and 60° to the plane 
of the end panel. 

5 . (Amended) An easy open can end according to [any one of the preceding] claim[s] l, wherein 
the tear panel further comprises a bead which substantially follows the periphery of the score and 
the nose portion of the tab. 
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SMaXL DIAMETER CAN END WITH LARGE OPENING ^ 

The present invention relates to can ends having a 
non- removable tear panel which defines a large opening 
for improved pour characteristics, so called large 
opening ends (LOE) . In particular, the invention relates 
5 to the shape of such large openings in can ends having a 
reduced diameter centre panel . 

Typically, aluminium or steel cans filled with beer, 
soft drinks or the like are provided with easy open, stay 
on tab type ends having a non-removable tear panel which 

10 is torn and swung down into the can to provide an opening 
through which the contents of the can may be dispensed. 
The opening provided in conventional cans is generally 
small and as a consequence it is not possible to pour the 
contents from the can in a smooth manner because the 

15 liquid tends to be dispensed in small spurts or glugs . 
This is particularly difficult where the contents are 
being drunk directly from the can as the glugs mean that 
the liquid has to be sipped. 

Can ends having larger openings have been proposed, 

2 0 for example in US 5,711,44 8, in order to improve 

pourability and drinkability . This improved performance 
is usually obtained by providing openings of larger area 
than the conventional openings discussed above. The pour 
characteristics of these large openings allow the 

2 5 contents of the can to be dispensed at higher flow rates 
than conventional openings, with fewer spurts or glugs. 
This allows the contents of a can to be drunk directly 
from the can, in a more natural manner. 

Can ends are made in a variety of sizes from 202 to 

30 211 (using conventional can makers' terminology). 
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However, there is continual pressure to reduce the size 
of can ends. Recently, 206 ends were conventionally used 
for all beverage cans and these size ends are still used 
on the majority of beer cans in Europe. However, on cans 
5 for soft drinks, 2 02 ends are now the industry standard 
in both the US and Europe and there is industry pressure 
to reduce the remaining 20 5 ends to 2 02 ends. Thus, cans 
are being produced with successively smaller diameter 
ends in order to provide cost savings through 

10 lightweighting . 

Furthermore, it has been proposed to reduce the 
diameter of the centre panel of the can end whilst 
retaining the nominal can end diameter, as discussed in 
WO 96/37414. Such can ends have an outer circumferential 

15 "hook" which is separated from a smaller diameter centre 
panel by an inclined side wall. The side wall is inclined 
at an angle of between 2 0° to 60° to the plane of the 
centre panel . 

As centre panels become smaller (either through 

2 0 reducing the size of the can end or through the use of 

inclined side walls) it becomes more difficult to provide 
an opening having the area considered necessary to obtain 
improved pouring and drinking performance, due to the 
reduced distance between the rivet and the side wall of 

25 the end panel. 

The aim of the present invention is to provide an 
easy open, stay on tab can end, having an opening with 
improved pourability and drinkability characteristics but 
suitable for use on ends having a smaller diameter centre 

30 panel than conventional, standard 202 ends. Hence, the 

present invention is suitable for use on 202 ends having 
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sloping side walls as previously discussed and on smaller 
diameter standard ends, such as 200 and below. 

Accordingly, the present invention provides an easy 
open can end comprising a circular centre panel with a 
5 rupturable score line therein, the score line defining 
the periphery of a non-removable tear panel, a non- 
detachable tab having a nose portion and a rear portion, 
and a connection between the tab and the centre panel 
which acts as a pivot about which the tab can be rotated 

10 out of the plane of the centre panel, such that in use, 
the rear portion of the tab is lifted to cause the nose 
portion of the tab to press down on the tear panel, 
thereby rupturing the score line and swinging the tear 
panel out of the plane of the centre panel to create an 

15 opening, the opening having a major axis and a minor 

axis, the minor axis located on a diameter of the centre 
panel and the major axis located perpendicular to said 
diameter, characterised in that the diameter of the 
centre panel is less than 1.835 inches (46.6 mm) and the 

20 opening has an area of less than 0.5 square inches (323 
mm^) and an aspect ratio (major axis : minor axis) of 
between 1 . 3 and 1.7. 

All centre panel dimensions quoted in this 
specification relate to the dimensions of the die used to 

25 produce the centre panel. Thus the centre panel diameter 
quoted is the internal panel diameter of the centre 
panel . 

The inventors have discovered that the pourability 
and drinkability characteristics of the opening in a can 
3 0 end are affected more by the aspect ratio and orientation 
of the opening than by its area. Hence, the opening in a 
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can end having a smaller diameter centre panel can be 
designed with greatly improved pourability 
characteristics without increasing the area of the 
opening above the threshold value of 0.5 square inches 
stipulated in the cited prior art. 

The criteria for assessing a good LOE is that the 
flow rate from the can opening, with a "vent" space above 
the surface of the liquid, should exceed that which can 
be swallowed by the average consumer. This allows the 
average consumer to drink the contents of the can in a 
natural manner, without any spurts or glugs . When the 
flow rate from the opening is too low, the consumer will 
tend to tilt the can further, to increase the flow rate, 
and this cuts off the air space above the surface of the 
liquid, causing glugging. Alternatively, in order to 
obtain smooth pouring, the consumer will have to sip the 
contents of the can due to the low flow rate . 

Considering a can end having an opening in which the 
minor axis of the opening lies along a diameter of the 
end and its major axis lies perpendicular to such 
diameter, significant improvements in pourability may be 
obtained by providing a tear panel (and hence an opening 
once the tear panel is torn and swung back into the can) 
with an aspect ratio of between 1.3 and 1.7 (major axis : 
minor axis) , preferably with an aspect ratio of about 
1.5. 

When the aspect ratio is below 1.3, the opening in 
the can tends towards a circular shape as in conventional 
ends. The flow rate from such openings tends to be low 
and the consumer then tilts the can further than is 
desirable to obtain a higher flow rate, resulting in 
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unsatisfactory glugging. When the aspect ratio is above 
1.7, the opening in the can tends towards an elongated 
shape which means that even slight variations in the tilt 
of the can results in large variations in the flow rate. 
Hence, at aspect ratios above 1.7, the flow rate from the 
opening is too sensitive to variations in the tilt of the 
can. This means that too much precision is required by 
the consumer to obtain the required flow rate, without 
blocking the air passage above the surface of the liquid. 

Preferably the opening is elliptical, as this is the 
most suitable shape to provide the required aspect ratio 
whilst ensuring that the pivotal movement of the tab is 
sufficient to fracture the score line along its entire 
length. However, enhancements to the tearing of the score 
line may be achieved by using an enhanced tab design or 
by providing a bead configuration which strengthens the 
centre panel around the score line and tab. 

Preferably, the can end also comprises a bead on the 
tear panel which substantially follows the outline of the 
score line but which is shaped around the front of the 
nose of the tab. This bead configuration helps to 
strengthen the tear panel and prevent it from being 
distorted as it is opened, thereby assisting rupture of 
the score line along its entire length. 

The present invention will now be described, by way 
of example only, with reference to the accompanying 
drawings, in which: 

Figure 1 shows a plan view of one embodiment of a 
can end according to the invention. 

Figure 2 shows a side section through the can end 
shown in figure 1 . 
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Figure 3 shows pour rate data for various 2 02 ends 
with different aperture sizes (showing 202 Standard, 202 
LOE and 202 LOE with reduced diameter centre panel) . 

Figures 1 and 2 show a can end 1 according to 
one embodiment of the invention. The can end 1 has a 
sloping side wall 2 and a centre panel 3 of reduced 
diameter, D (as shown in Figure 2) . The centre panel 3 is 
marked with a rupturable score line 10 which defines a 
tear panel 11. The score line 10 has an open 
configuration and the unmarked area between the start and 
finish of the score line 10 defines a hinge 12. The can 
end 1 also comprises a tab 2 0 having a nose portion 21 at 
one end, which extends over the edge of the tear panel 
11. The other end of the tab 20 is provided with a rear, 
lifting portion. The tab 20 is connected to the centre 
panel 3 by a rivet 25 positioned adjacent to the score 
line 10, on the other side of the score line to the nose 
of the tab 21. The tear panel 11 is provided with a 
closed, raised bead 15 which follows the periphery of the 
tear panel 11 and the nose of the tab 21. 

To open the can, the rear portion of the tab 2 0 is 
raised and the tab 2 0 pivots out of the plane of the 
centre panel 3 about the rivet 25, pressing the nose of 
the tab 21 against the tear panel 11 adjacent to the 
score line 10. This movement initially ruptures the 
portion of the score line 10 which extends below the tab 
20 and allows any gas which has built up within the can 
to vent (the "pop") . As the tab 20 is raised further, 
rupture of the score continues around the periphery of 
the score line 10 and the tear panel 11 swings out of the 
plane of the centre panel 3, into the body of the can 
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about the hinge portion 12, defining an opening in the 
can end 1. The bead 15 on the tear panel 11 provides 
stiffness and prevents the tear panel 11 from distorting 
as the end 1 is being opened. This in turn assists the 
propagation of the rupture of the score line 15 around 
the periphery of the tear panel 11 to the hinge portion 
12. The resultant opening has a minor axis, which lies on 
a diameter X-X of the end 1 and a major axis Y-Y, which 
lies perpendicular to this diameter, at the point where 
the opening has its maximum dimension along this axis. 

As shown in figure 1, when the centre panel 3 is of 
reduced diameter, the minor axis of the opening is 
restricted by the reduced distance between the rivet 25 
and the start of the side wall 30. This means that it is 
difficult, to obtain an opening having an area of greater 
than 0.5 square inches (323 mm^) , as stipulated in the 
prior art as the size of opening required to obtain 
improved pouring performance. However, the applicants 
have found that improved pouring performance can be 
obtained from an opening having an area less than 0.5 
square inches (3 23 mm^) , provided the aspect ratio of the 
opening (major axis : minor axis) is between 1.3 and 1.7. 

The applicants have carried out a number of tests to 
measure the pour rates of cans fitted with ends having 
various size apertures and centre panels. In these tests, 
the test can was opened and then rotated from a vertical 
to horizontal orientation in three seconds. The contents 
of the can were allowed to flow freely from the can and 
the flow rate measured at predetermined, constant time 
intervals . 
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Figure 3 shows the results of these tests for three 2 02 
ends with differently configured centre panels and 
aperture size: A conventional 202 LOE, A; a 202 LOE 
according to the invention with reduced diameter centre 
panel, B and a conventional 2 02 end with standard size 
opening, C. As shown in figure 3, the conventional 202 
end, C, with an opening of area 0.450 square inches (290 
mm^) and an aspect ratio of 1.1, exhibited fluctuations 
in flow rate (glugging) and took the longest time to 
reach its maximum flow rate. The 2 02 LOE, A, with an 
opening of area 0.596 square inches (3 84.5 mm^) and an 
aspect ratio of 1.47, showed far fewer flow rate 
fluctuations and reached a significantly higher maximum 
flow rate in the least time. However a 202 end according 
to the invention, B, having a reduced diameter centre 
panel and an opening of area 0.487 square inches (314 
mm^) and an aspect ratio of about 1.5, was found to 
exhibit significantly improved pouring characteristics 
(with fewer flow rate fluctuations and improved flow rate 
versus time profile) compared to the standard 202 end. 
The flow rate versus time profile for the 2 02 LOE 
according to the invention, B, shows a performance 
comparable to that of the known 2 02 LOE, A. 
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CLAIMS 

1- An easy open can end comprising a circular centre 

panel with a rupturable score line therein, the score 
line defining the periphery of a non- removable tear 
panel , 

a non-detachable tab having a nose portion and a rear 
portion, and 

a connection between the tab and the centre panel 
which acts as a pivot about which the tab can be 
rotated out of the plane of the centre panel, 
such that in use, the rear portion of the tab is 
lifted to cause the nose portion of the tab to press 
down on the tear panel, thereby rupturing the score 
line and swinging the tear panel out of the plane of 
the centre panel to create an opening, 

the opening having a major axis and a minor axis, the 
minor axis located on a diameter of the centre panel 
and the major axis located perpendicular to said 
diameter, 

characterised in that 

the diameter of the centre panel is less than 1.835 
inches {46.6 mm) and the opening has an area of less 
than 0.5 square inches (323 ram^) and an aspect ratio 
(major axis : minor axis) of between 1.3 and 1.7. 

2. An easy open can end according to claim 1, wherein 
the opening is elliptical. 

J. An easy open can end according to claim 1 or claim 2, 
wherein the aspect ratio of the opening is about 1.5. 
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4 . An easy open can end according to any one of claims 1 
to 3, wherein the centre panel lies below the level 
of the outer circumference of the end and the side 
wall, between the centre panel and said outer 
circumference, is inclined at an angle of between 2 0° 
and 60° to the plane of the end panel. 

5 . An easy open can end according to any one of the 
preceding claims, wherein the tear panel further 
comprises a bead which substantially follows the 
periphery of the score and the nose portion of the 
tab. 

6. An easy open end according to claim 5, wherein the 
bead on the tear panel is closed. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In Re Application of: 

@@ Group Art Unit: @@ 

Examiner: @@ 

For: Small Diameter Can End with Large Opening 


DECLARATION AND POWER OF ATTORNEY 


As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; and 

I believe that I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which 
is claimed and for which a 

Utility Patent 

is sought on the invention, whose title appears above, the specification of which: 
is attached hereto. 

was filed on 24 Nov 1999 ^ as hit Appl PCT/GB99/03899 
said application having been amended on 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all information 
knovm to be material to the patentability of this application in accordance with 37 CFR § 
1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 1 19(a-d) of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below 
any foreign application for patent or inventor's certificate having a filing date before that of 
any application on which priority is claimed: 

Priority Country Serial Number Date Filed 

Claimed GB GB9826602.6 ^ 04 Dec 1998 ^ 

(IfX'd) 
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I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States appHcation in the manner provided by the first paragraph 
of 35 U.S.C. § 112, 1 acknowledge the duty to disclose to the U.S. Patent and Trademark 
Office all information known to be material to patentability as defined in 37 CFR §1.56 
which became available between the filing date of the prior application and the national or 
PCT international filing date of this application: 

Serial Number Date Filed Patented/Pending/Abandoned 


I hereby claim the benefit under 35 U.S.C. § 11 9(e) of any United States provisional 
application(s) listed below: 

Serial Number Date Filed 


I hereby appoint the following persons of the firm of WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS LLP, One Liberty Place - 46th Floor, Philadelphia, 
Pennsylvania 19103 as attomey(s) and/or agent(s) to prosecute this application and to transact 
all business in the Patent and Trademark Office connected therewith: 

Albert J. Marcellino Reg. No. 34,664^ 

Dale M. Heist Reg. No. 28.425 

And 

Michael L. Komiczky Reg. No. 37.661 
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of Crown Cork & Seal Company, Inc. 1 Crown Way, Philadelphia, PA 19154-4599 


Address all telephone calls and correspondence to the first-listed attorney of record at: 


WOODCOCK WASHBURN KURT Z 
MACKIEWICZ & NQRRIS L LP 

One Liberty Place - 46th Floor 
Philadelphia PA 19103^ 
Telephone No.: (215) 568-3100^ 
Facsimile No.: (215^568-3439 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Name: 

Brian Fields 



Signature ^f^^e^ ■'^^^juhA 

Date of Signature: 5 j ^3 ^ 
Citizenship: y ^ 


Mailing Address: 

1171 CamelotLane 


City/State of Actual Residence^^ 

T.emont. Illinois 60439, USA ^Z-' 
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Signature 

Date of Signature: 
Citizenship: 


Mailing Address: 



City/State of Actual Residence: 
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Signature 


Date of Signature: 


Citizenship: 

Mailing Address: 


City/State of Actual Residence: 


Name: 



Signature 


Date of Signature: 


Citizenship: 

Mailing Address: 


City/State of Actual Residence: 


Name: 



Signature 


Date of Signature: 


Citizenship; 

Mailing Address: 


City/State of Actual Residence: 
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Signature 


Date of Signature: 


Citizenship: 
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